Serotonergic innervation of the mature and developing lateral septum of the rat: a light and electron microscopic immunocytochemical analysis.
The serotonergic innervation of the adult and developing lateral septum of the rat was studied with immunocytochemical techniques at the light and electron microscopic levels. A few, relatively thick serotonergic fibres are found in the lateral septum at the time of birth, but they are restricted to its medial part. They subsequently extend towards the lateral ventricle, increase in number and attain their final distribution pattern by the end of the first postnatal week. Thereafter they become finer, with regularly spaced varicosities, show a higher density, and generally exhibit features, density, and pattern of innervation comparable to the adult at the end of the third postnatal week. In the dorsal portion of the lateral septum, serotonergic fibres form characteristic pericellular basket-like arrangements around cell somata and their primary dendrites. These baskets are first observed at P7, and subsequently increase both in number and in terms of the number of serotonergic terminals which they comprise. The present findings suggest that the development of serotonergic innervation of the lateral septum parallels the neuronal differentiation in this area. Ultrastructural analysis has shown that the vast majority (congruent to 95%) of serotonin varicosities make symmetrical synapses with somata, dendritic shafts and spines. These varicosities in new-born animals are in close association with neuronal elements, without any intervening neuroglial processes, but towards the end of the first postnatal week they exhibit well-defined synaptic specializations. The mean diameter of serotonergic varicosities making synapses does not change substantially with age. Serotonin-receptive neurons have several morphological features in common with the type I cells described in a previous Golgi study of the lateral septum [Alonso and Frotscher (1989) J. comp. Neurol. 286, 472-487]. Some speculations on the chemical identity of the serotonin-receptive cells have been put forward in the present study but double-labelling studies will certainly shed more light on the organization of the serotonergic innervation of the lateral septum.